We have carried out a statistic survey on the pulsating variable stars with multiple identities. These stars were identified to exhibit two types of pulsation or multiple light variability types in the literature, and are usually called hybrid pulsators. We extracted the hybrid information based on the Simbad database. Actually, all the variables with multiple identities are retrieved. The survey covers various pulsating stars across the Hertzsprung-Russell diagram. We aim at giving a clue in selecting interesting targets for further observation. Hybrid pulsators are excellent targets for asteroseismology. An important implication of such stars is their potential in advancing the theories of both stellar evolution and pulsation. By presenting the statistics, we address the open questions and prospects regarding current status of hybrid pulsation studies.
A.-Y. Zhou than those pulsators of single types. Hybrid pulsators have excellent asteroseismic potential, as multiple types of oscillation can be exploited to obtain a more complete picture of the stellar interior ). A significant implication of studying hybrid pulsators is the answer why these stars present mixed pulsations. One the other hand, hybrid pulsators may lead us to better understand the undergoing physical processes of stellar interior and the evolution of the stars.
We could expect that hybrid pulsators would exist in the conjunction regions of the pulsating variable stars distributed in the H-R diagram. Is the occurrence of hybrids in the H-R diagram confined to the overlapping region of two neighbouring instability domains? On the contrary, can we see an occurrence of hybrid pulsations presented in two non-adjacent classes of pulsators in the H-R diagram? In recent years, a number of hybrid pulsators have been revealed. We take three representative kinds of hybrid pulsators for examples (see Fig. 1 and Table 1 ).
Instability domains of δ Scuti and γ Doradus stars overlap in the H-R diagram, the existence of hybrid δ Sct -γ Dor pulsators may appear evident, and it was truly predicted by Dupret et al. (2004) and the first unambiguous detection was reported by Henry & Fekel (2005) . V529 And (=HD 8801, the first single Am star pulsating with p and g modes), HD 49434 (Brunsden et al. 2014) , and TYC 3139-151-1 are three of the confirmed δ Sct -γ Dor hybrid pulsators. That means we detected both pressure-and gravity-caused non-radial pulsation in them.
Moreover, γ Dor variability was also detected in a rapidly oscillating [peculiar] A-type star (roAp), and solar-like oscillations were discovered in a δ Sct star. Handler (2012) presented a review on the hybrid pulsators among A/F-type stars. KIC 3858884 is a hybrid δ Sct pulsator in a highly eccentric eclipsing binary (Maceroni et al. Hybrid Pulsating Stars 3 2014), in which the pulsating second component showed high-order g-modes apart from the typical δ Sct pulsation frequencies of the primary component. Such a system of eclipsing binaries containing non-radial pulsators allows combining two different and independent sources of information on the internal structure and evolutionary status of the components and, at the same time, studying the effects of tidal forces on pulsations. There are many hybrid δ Sct-γ Dor pulsators (see a recent investigation by Hareter 2013).
Six slowly pulsating B stars (SPB, main-sequence stars of spectral types B2 to B9) had been found to exhibit both SPB (high-order gravity modes) and β Cephei-type (low-order acoustic and gravity modes) variability: The goal of this survey is to have an overall view of various hybrid pulsators including the three classes mentioned above. In fact, almost all stars with multiple object types are surveyed, such as stars like HD 25558, a long-period double-lined binary with two SPB components (Sódor et al. 2014 ), other pulsating stars in binary systems, and so on. We first extracted the information based on the Simbad database. This report presents our preliminary results, the cross table Table 2 . In the next step, we plan to update the table by checking literature and other database. In the mean time, we are going to do observations on some of the interesting hybrid pulsators, especially the pulsators hosting a transiting exoplanet.
STATISTICS OF HYBRID PULSATING VARIABLE STARS
As Simbad provides the largest cross-identifications of all kinds of celestial objects (up to 7,709,060 by 2014 December 30), covering various surveys and published catalogs, we extract the objects with multiple identities by setting a criteria of dual object types. We must point out that the presented results in the cross table Table 2 is based solely on the Simbad database. Although Simbad archives data from 13187+ published catalogs, it certainly has a lag in updating data because it does not reflect the latest status of publications in terms of a simple literature search on ADS, as demonstrated in Table 1 .
Moreover, Simbad does not check the reality of a star's multiple identities. Therefore, bias and even misclassification can be seen. For example, the δ Scuti star V577 Oph was classified as RR Lyr-type; the roAp prototype HD 101065(=V816 Cen) was not grouped in roAp stars but misclassified as a δ Sct star; the SPB prototype 53 Persei (=V469 Per) was misclassified as β Cep type (indicating mixture or confusion between β Cep and SPB sometimes), the SPB star FR Sct was misclassified to be an symbiotic star; the semi-regular prototype ξ Hya was classified as a non-variable, high proper-motion star, rather than its true type; and so on. Obviously, there are objects with confusion classifications. On the other hand, roAp stars, SPB, sdBV, α Cyg-type pulsators, and others were not explicitly classified, instead Simbad gathered them in the group '[pulsating] variable stars'. For instance, the long-period (slow) g-mode sdBVs PG 1716+426 (=V1093 Her) was listed to be a spectroscopic binary as main object type together with the white dwarf type. So we are unable to extract directly the stars belonging to several specified classes, including sdBV 1 , SPB, α Cyg-type pulsating stars, etc.
Simbad currently resolved only two δ Sct-γ Dor hybrid pulsators (V529 And, TYC 3139-151-1), but actually more than ten such stars are identified in the literature (see Table 1 ). One can make a hypothesis that all objects in the overlapping region between p-and g-modes are hybrid stars. In their close vicinity there are two other stars with As such, the numbers of each kind of pulsating stars as well as the statistics of hybrid pulsational behaviour are not by no means indisputable. Missing of member stars in a class of pulsators as well as discrepancies between the Simbad data and other existing catalogs or database (e.g, ADS, CoRoT, Kepler data archives, etc.) are common.
Taking the above into consideration, one needs to re-check the Simbad and other database for an update before using the data. In this regard, a web-based version of the present cross table ( Table 4 . Some interesting hybrid pulsators are collected in Table 5 , where the reality of multiple identities was not examined one by one. Because the leading columns of Tables 2-5 are the Simbad's acronyms, which are not widely used by astronomers, a lookup table (Table 6 ) for the acronyms is provided. This table also lists the numbers of stars in each class.
In both theoretical and observational points of view, we would draw the readers' attention towards the followings:
(1) Pay close attention to the zero occurrences of any combinations of different types of pulsators in Table 2, especially those overlapped or adjacent regions on the H-R diagram (2) There are actually multiple identities for the hybrid pulsators, check the details for any one hybrid.
(3) Close attention should be also paid to the binary systems containing pulsating stars. There are quite a number of EB, SB, ELL, and multiple-star systems containing pulsating component [s] . We refer readers to Zhou (2010) for further information.
(4) Observers are encouraged to look at the 'EP' entry -the planetary transit systems. More efforts are deserved to searching for various possible pulsators containing exoplanets. By now, at least two sdBV stars are known to have planets: V391 Pegasi was the first known sdB planet-host, and Kepler-70 has a system of close-orbiting planets that may be the remnants of a giant planet that was engulfed by the red giant progenitor.
ASTROPHYSICAL IMPLICATIONS AND OPEN QUESTIONS
Apart from enhancing observational efforts in hybrid pulsators, we address the theoretic studies on the excitation of different types of pulsational modes in hybrid pulsators. Several attempts are found for reference: (ii) Improvements in current models for hybrid sdBV, e.g. the driving mechanism for long-period, high-order (iv) Modified modelling is demanded to explain the existence of hybrid pulsations. Attempts towards seismic modelling of the observed hybrid pulsation frequencies, for the β Cep-SPB, δ Sct-γ Dor, and sdBV rs are overwhelming.
ENDING REMARKS
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